Object. The authors' goal in this paper was to retrospectively evaluate the relevance of the presurgical workup and the postoperative outcome in children (< 15 years) who undergo surgery for temporal lobe epilepsy (TLE).
I
ncreasIng evidence suggests the importance of resection to achieve seizure freedom in cases of focal symptomatic epilepsy in children. Although this condition occurs less frequently in children than in adults com pared with other location-related epilepsies, TLE rep re sents a substantial problem in childhood. In a previous study at our institution, temporal lobe resections accounted for 38% of epilepsy surgeries in children, 10 but in other surgical series the proportion of TLE cases exceeded 50%. 18, 26, 51 In general, the favorable outcome of epilepsy surgery, including that for TLE, results from an appropriate selection of candidates and from an accurate presurgical evaluation aimed at the identification of the EZ, which is defined as the area of ictal onset and primary organization of the ictal discharge. 24 Traditionally, the localization of the EZ requires concordance among presurgical clinical, electrophysiological, and neuroradiological data. Despite the increased localizing power provided by highresolution MRI of the brain, which may also identify subtle potentially epileptogenic lesions, 41 the presurgical evaluation of patients may be complex, hazardous, timeconsuming, and expensive, especially in more demanding cases. Indeed, the use of intracranial EEG evaluation may be required in some patients, 1, 9, 21 with additional risks and costs. Moreover, it has been hypothesized that there is a role for both SPECT and PET in the identification of the region of seizure origin. 28, 44 Nevertheless, there is a wide range of approaches concerning the use of the available diagnostic tools, and consensus on this issue has not yet been achieved.
In this study we reviewed the presurgical pathway that led to surgical indication. An exhaustive analysis of electroclinical data, seizure semiology, and MRI data were sufficient in most of the cases to select candidates for surgery. In particular, it has been observed in children with TLE that the ictal clinical pattern, although less peculiar than in adults, may provide substantial localizing clues, 16, 17, 40, 50 enabling us to tailor additional diagnostic investigations to a specific working hypothesis, with possible savings of time and costs.
With these premises, the present study aims to retrospectively evaluate the surgical results in a population of children with TLE who underwent surgery following a tailored clinical, electrophysiological, and neuroradiological evaluation, without the systematic recourse to more invasive, expensive, and time-consuming investigations.
Methods
Between January 2001 and January 2010, 693 patients with drug-resistant epilepsy underwent surgery at the "C. Munari" Epilepsy Surgery Centre; 186 of these patients were children (< 15 years of age). Among these children, 68 met the following inclusion criteria: surgery within the anatomical limits of the temporal lobe, minimum postoperative follow-up of 12 months, and no previous brain surgery. Drug resistance was defined as a failure in seizure control of 2 or more AEDs in monoor polytherapy at the maximum tolerated dose. Each patient's parent or guardian provided informed consent for the surgical procedures and for the processing of clinical data for scientific purposes.
Preoperative Evaluation
Electroclinical Data. Clinical records were reviewed for age at seizure onset, age at surgery, duration of epilepsy, seizure frequency, seizure type, presence of epileptologically relevant history (for example, complicated delivery, febrile convulsions, and head trauma), neurological examination, presence of mental retardation, and handedness.
Furthermore, seizure semiology findings (according to video-EEG recording when available or, otherwise, to anamnestic description of ictal events) were scrutinized for type and chronology of symptoms and signs; particular attention was paid to the presence of symptoms and signs suggestive of temporal lobe seizures in children 17, 40 during the early stages of the ictal manifestations (auras, disturbances of consciousness, automatisms, autonomic and motor manifestations, oculocephalic deviation, and lateralized upper-limb dystonia). An aura was recorded not only if overtly reported, but also in cases of a frightened behavior during the very early phases of the seizure. Automatisms were divided into simple (for example, oroalimentary and discrete gestural automatisms and eye blinking) and complex (for example, repetitive hand beating or clapping, ambulatory behavior, stereotyped verbal production, and object handling).
All patients were evaluated using routine scalp EEG. If required, video-EEG monitoring was performed, with the aim of recording habitual electroclinical seizures. Ictal EEG modifications, or, when ictal recording was not available, interictal EEG epileptiform abnormalities, were analyzed for lateralization (present/absent) and for topography (temporal unilobar or multilobar). Selected electroclinical data were also separately evaluated in preschool-aged (< 6 years) and school-aged (≥ 6 years) children. Invasive evaluation with stereotactically implanted intracerebral electrodes (stereo-EEG) was performed when noninvasive investigations failed to correctly identify the EZ.
Neuroradiological Data. Targeted 1.5-T MRI was performed, which aimed to identify structural abnormal ities in the temporal lobes. The study included T1-and T2-weighted images with FLAIR sequences in several planes, parallel or perpendicular to the longitudinal axis of the hippocampus, and a volumetric T1-weighted sequence; Gd contrast was added when a neoplasm was suspected. The MRI findings were grouped as follows: focal abnormality (single lesion in a temporal lobe), isolated MTS, dual pathology (2 distinct lesions in the same temporal lobe), and extended alteration (anatomical abnormality involving both temporal and extratemporal areas). Preoperative functional imaging was performed only in selected cooperative patients with uncertain lateralization of language.
Neuropsychological Evaluation. A cognitive evaluation was performed only in children older than 5 years at surgery. Tests were administered before surgery and at regular postoperative intervals (6-12 months, 13-24 months, and > 36 months after surgery). Several tests were used to explore 5 different cognitive domains: language (production and comprehension), metaphonology, verbal memory, visuospatial memory, and executive functions. Scores obtained at each visit were normalized for age. The sample size available for the different tests could vary according to the patient's age and compliance and to ongoing adjustment of the neuropsychological battery over time. Preoperative and postoperative neuropsychological results were categorized as the percentage of patients whose performance fell into the categories of pathological or nonpathological scores by slightly simplifying the presentation of neuropsychological data adopted by others. 8 For the purpose of the present study, we considered the results of tests performed before surgery and at the final control more than 36 months after surgery.
Surgery
Tailored microsurgical resections were performed ac cording to the results provided by presurgical assessment, with the aim of removing the entire EZ. Histological analysis was performed on each resected specimen to evaluate the type of tissue removed. The clinical charts were reviewed for transient and permanent postoperative morbidity. Six months after surgery all patients underwent MRI to evaluate the extent of resection.
Postoperative Evaluation
Histopathological Evaluation. Neoplastic lesions were classified according to the WHO scheme for tumors of the nervous system. 27 Subtypes of cortical malformations were classified as previously described. 48 Dual and multiple pathologies were defined as the coexistence of more than 1 pathological entity.
Postoperative Course and Seizure Outcome. The clinical charts were reviewed for acute postoperative seizures (within 1 week after surgery) and requirement of AEDs (maintenance, tapering, or withdrawal). The first available postoperative EEG study (obtained 6 months after surgery) was evaluated for the presence of epileptiform abnormalities. Seizure outcome was obtained from the last available follow-up visit and was based on the Engel classification system.
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Statistical Analysis
Statistical analysis was performed to investigate the var iability of seizure outcome, which was categorized as a di chotomous variable: good outcome (Engel Class I) versus poor outcome (Engel Classes II-IV).
Variables included in the statistical analysis were sex, handedness, age at seizure onset, duration of epilepsy, age at surgery, seizure frequency, neurological status, relevant history, availability of interictal or ictal EEG, MRI findings, type of seizures, side of surgery, extent of lesion resection, histology of resected tissue, postoperative EEG findings, and occurrence of acute postoperative seizures.
Extent of lesion resection was defined as complete or incomplete based on postoperative MRI findings. Homogeneous histological entities were grouped if a preliminary contingency table analysis showed no difference in predicting seizure outcome. The resulting histological groups were considered as binomial variables (presence or absence of a given diagnosis).
For bivariate analysis, the Kruskal-Wallis rank-sum test was used to analyze numerical variables, and the Fisher 2-tailed exact test was performed to analyze categorical (binomial or multinomial) variables. Probability values < 0.05 were considered as evidence of findings not attributable to chance.
Results
Among the selected 68 patients, there were 43 boys and 25 girls. The mean age at seizure onset was 3.6 ± 3.5 years (range 0-14 years), the mean duration of epilepsy was 5.3 ± 3.6 years (range 0.5-14 years), and the mean age at surgery was 8.9 ± 4.5 years (range 1-15 years). Mean values are presented as the mean ± SD.
Presurgical Evaluation
Electroclinical Data. Pertinent clinical data are summarized in Tables 1 and 2 . Thirteen patients (19.1%) presented with more than 1 epileptologically relevant existing condition. Fifty-four patients (79.4%) had normal neurological examination findings. Fifty patients (73.5%) presented with more than 1 type of seizure. In the early stage of the seizures, all patients exhibited at least 1 symptom or sign suggestive of a temporal origin of the discharge, 2 or more were present in 98.5% of patients, 3 or more in 73.5%, and 4 or more in 44.0%. The presence of an aura was more frequent in school-aged children.
Only simple au tomatisms were found among preschoolaged children, while in school-aged patients both simple and complex au to matisms occurred. Autonomic manifes- tations were equal ly represented in both subgroups. Motor manifestations (tonic or clonic movements or spasms) were more common in preschool-aged children. More lateralizing signs (oculocephalic deviation, lateralized complex gestural automatisms, and contralateral hand dystonia) were almost exclusively present in school-aged children. Forty-six children (67.6%) underwent long-term video-EEG monitoring. In 7 of these patients, no seizures could be recorded, whereas in 2 of the 22 patients with only routine scalp EEG an electroclinical seizure was captured. Therefore, EEG information was derived from ictal recordings in 41 patients and from interictal recordings in 27 patients. In the latter subgroup, clinical semiology, interictal EEG, and neuroradiological findings provided enough information for a surgical decision. In all patients, EEG provided lateralizing information; in 45 patients EEG interictal abnormalities or ictal modifications were restricted to the temporal lobe. In older children, EEG abnormalities were more likely to be restricted to the temporal lobe, while in younger children they could more frequently also involve extratemporal areas. Three cases required an invasive evaluation with stereo-EEG for a definite identification of the EZ.
Neuroradiological Findings. In all cases, MRI showed anatomical abnormalities in one temporal lobe. In 44 patients (64.7%) the preoperative MR images showed a focal lesion, in 13 (19.1%) the presence of dual pathology ( Fig. 1 ), in 8 (11.8%) isolated MTS, and in 3 (4.4%) the alteration extended outside the limits of the temporal lobe. Fifty-nine patients exhibited a definite, clear-cut anatomical lesion; less definite, subtle abnormalities (blurred or hypotrophic temporal pole, abnormal gyral patterns, and subtle hyperintensity of mesial structures) were detected in 9 patients.
Surgery
Resections were performed on the left side in 34 patients and on the right side in 34 patients. Tailored ATL with removal of mesial structures was the procedure adopted in 64 children (94.1%). The main criteria to tailor the ATL were polectomy according to the requirements of anterior temporal horn exposure; resection of the entire lesional region as shown by MRI, with the aid of MRI-based neuronavigation; resection of mesial structures (uncus, amygdala, hippocampus, and parahippocampal gyrus), reaching at least the aqueductal plane or more posteriorly if required by lesion extension; and on the dominant side, resection of the neocortex on the superior temporal gyrus as far as the projection of the central sulcus, with no fixed limits on the remaining neocortex; sparing of vessels crossing the resection area, which supplied (or drained from) regions not included in the resection plan. Intraoperative tools such as electrocorticography and functional cortical mapping were not used. Four patients (5.9%) who harbored lateral neocortical lesions underwent a neuronavigation-assisted simple lesionectomy, which in 3 patients was extended to the surrounding cortex.
The postoperative MR images showed a complete resection of the temporal lobe abnormalities in 63 of the 65 patients with focal lesions, dual pathology, or isolated MTS on preoperative MRI. For the 3 patients with MRI abnormalities extending outside the temporal lobe, removal of the abnormal tissue was incomplete.
Five minor surgical complications occurred, 3 of which required surgical management (bone flap displacement in 2 patients and expansion of the encysted surgical cavity in 1 patient), and 2 disappeared after medical treatment (1 lower-limb thrombophlebitis and 1 subgaleal CSF collection that required several evacuative punctures). Three children presented with major neurological deficits; there were 2 cases of transient contralateral hemiparesis, which completely recovered within a few weeks and 1 case of ipsilateral third cranial nerve palsy, with only partial remission.
Postoperative visual field examination was available in 27 fully cooperative patients; 13 of these patients had normal findings, contralateral upper quadrantanopia was present in 13 patients, and complete contralateral hemianopia was present in 1 patient. These deficits occurred in cases treated across the series.
Postoperative Findings
Histological Examination. The results of the histological evaluations are summarized in Table 3 . Irrespective of the association between pathologies, the most commonly represented abnormalities were neoplastic lesions (51.5% of patients) followed by FCD (50.0%). Children with tumor-related drug-resistant epilepsy had a shorter mean duration of epilepsy (4.00 ± 3.56 years) than children without tumors (6.78 ± 3.25 years, p = 0.0013). The In 29 patients histology revealed a dual/multiple pathology, which was suggested by MRI in only 13 of them. Eight patients had normal histological findings, although MRI indicated suspicion of FCD in 7 patients and tumor in 1 (Fig. 2) .
Neuropsychological Evaluation. Preoperative and final postoperative (> 36 months after surgery) neuropsychological results are summarized in Table 4 . The percentage of patients with a pathological score at the final visit invariably decreased compared with the preoperative evaluation in all the considered cognitive domains.
Postoperative Course. In the immediate postoperative course, 7 patients (10.3%) developed seizures with the same preoperative semiology; only 1 of these children was seizure free at last follow-up. At postoperative EEG, 20 children (29.4%) showed epileptiform EEG abnormalities, which were ipsilateral to surgery in 15 patients, contralateral in 2, and bilateral in 3 patients. A poor seizure outcome was recorded in 7 of 15 patients with ipsilateral epileptiform abnormalities and in none of those with contralateral or bilateral anomalies on postoperative EEG.
At the last available visit AEDs had been completely stopped in 24 patients (35.3%) (mean follow-up 67.2 months), therapy was progressively reduced in 29 (42.6%) (mean follow-up 31.2 months), and a full drug regimen had been maintained in 15 patients (22.1%) (mean followup 22.3 months). Seizure Outcome. At last follow-up, 58 patients (85%) were in Engel Class I (Ia, 73.5%), 2 (3%) were in Engel Class II, 5 (7.5%) were in Engel Class III, and 3 (4.4%) were in Engel Class IV.
For statistical analysis, the variables significantly associated with an increased risk of a poor outcome were presence of a sensorimotor deficit or of psychomotor retardation before surgery, MRI abnormalities extending outside the temporal lobe, history of generalized seizures or of status epilepticus, an unremarkable histological finding, epileptiform abnormalities on postoperative EEG, and immediate postoperative seizures (Tables 5 and 6 ).
Discussion
A number of features of this surgical series of children with TLE deserve specific mention. First, there was a prevalence of male versus female patients (43 vs 25). There was no selection bias at the outset, and therefore this figure can be ascribed to chance; moreover, this is not relevant, since sex was not significantly correlated to the outcome variable.
Second, although our series includes unselected consecutive cases, all patients exhibited anatomical abnormalities on MRI. As a matter of fact, apart from studies on children selected for pathology (MTS and tumors), most surgical series on pediatric TLE include a proportion of patients with noninformative MRI (no lesions or nonspecific changes [ Table 7 ]). Nevertheless, there is a trend toward an increase in the proportion of lesional cases in more recent series. This may be due to the higher resolution of newer magnets, as well as to the increasing experience of neuroradiologists involved in the selection of surgical cases. Indeed, we reported on cases treated between 2001 and 2010, whereas even more recent series have included patients treated only until 2006 (Table 7) . In addition, in the Bonn series all MRI-negative cases underwent imaging before 1993. 8 Furthermore, there is no consensus on the criteria for the definition of a lesional finding on MRI. As a matter of fact, the subtle lesions on MRI in some of our patients could have been interpreted as nonlesional at other centers adopting less stringent criteria for recognizing MRI abnormalities.
Third, the minimum postoperative follow-up was set at 1 year. This was considered adequate for a reliable assessment of seizure outcome, according to the reported evidence that postoperative drug-resistant seizures are more likely to occur within 6 months postoperatively. 23 Finally, duration of epilepsy prior to surgery was significantly shorter in children with a tumor-related drugresistant epilepsy than in those without tumors. This is probably due to an earlier referral for surgery in patients whose imaging is suggestive of a potentially evolutive etiology of their drug-resistant seizures. It should be stressed, however, that all patients with tumors on histological analysis met the inclusion criteria of drug resistance of this study and that no child with a neoplastic etiology and with reasonable seizure control before surgery was included in this series.
Selection of suitable patients for surgery is typically based on identification of the EZ by means of clinical data and EEG and neuroradiological findings. 36, 37 In several cases supplementary investigations may be required, including invasive EEG, ictal/interictal SPECT, PET, and magnetoencephalography. Thus, the presurgical evaluation may represent a risky, time-consuming, and expensive task. On the other hand, the successful use of simplified diagnostic protocols has been reported. For example, an algorithm based on MRI and ictal EEG was described, with MRI proving to be the most powerful tool in surgical decision making, obviating the need for more invasive procedures. 38 Nevertheless, ictal or interictal EEG may have limited localizing power even in children with a well-defined focal lesion in the temporal lobe on MRI.
5,50
In these instances, ictal semiology usually receives little attention, although it may represent an invaluable source of additional information to identify the EZ. The semiology of temporal lobe seizures in young children is not as homogeneous as in adults, 4, 12, 13, 20 since ictal symptoms strongly depend on brain maturation. Nevertheless, there is electroclinical evidence that a number of symptoms and signs occur with high frequency in children with TLE during the early stages of seizures. 7, 17 This indicates that, from a clinical point of view, TLE in children represents a syndromic entity that may be recognized more easily than previously thought even in very young children. The localizing clues provided by the anamnestic description of seizures suggestive of TLE may be helpful 1) when using an MRI protocol aimed at a specific evaluation of the temporal lobes; 2) to support a "temporal lobe hypothesis" in cases of poorly localizing EEG; and 3) in selected cases, to dispense with ictal video-EEG recording when anatomoclinical localizing coherence is particularly strong. We believe that this clinically guided approach, as adopted in this series, is effective in limiting the recourse to expensive and time-consuming investigations, with no impact on surgical results. Indeed, 40% of the patients selected for surgery did not undergo ictal EEG. The seizure outcome in these cases was comparable to the outcome in those who had undergone ictal EEG. Seventy-four percent of the 27 patients selected without ictal EEG had a tumor at histology, as opposed to only 37% of 41 cases with recorded seizures (p = 0.0031, 2-tailed Fisher exact test). This suggests that, when MRI reveals a temporal lobe neoplasm, concordance of the ictal clinical pattern with the lesion localization may successfully replace the information of video-EEG recordings. Presumably for the same reasons, only 3 cases required invasive stereo-EEG monitoring before surgery, and none of our patients underwent nuclear imaging or magnetoencephalography.
A particular challenge is encountered in younger children with TLE, in whom ictal clinical semiology is often poorly localizing to the temporal lobe, 12, 16, 52 and EEG findings, although lateralizing, may show multilobar involvement, 17, 40 as confirmed in our series. For most of these younger patients, surgical decisions were primarily based on MRI abnormalities. The availability of high-resolution MRI undoubtedly provides crucial localizing information in the diagnostic workup, contributing to improve the surgical results compared with those in the past. 10, 11, 15, 33 Nevertheless, especially in children, MRI may offer unreliable or misleading information, owing to incomplete brain maturation. 2 In our series, both MTS and dual (or multiple) pathologies were underdiagnosed by MRI, as revealed by subsequent histological examination. On the other hand, in the 8 patients with unremarkable histology, MRI had suggested the presence of focal temporal lobe abnormalities. Similar discrepancies be- tween MRI findings and histology have been previously reported in other studies on TLE in children. 3, 8 Nevertheless, it cannot be excluded that the absence of histological abnormalities in MRI-positive cases results from a sampling problem. This bias is unlikely in the present series, since the resections were performed with limited use of ultrasound suction, and all the resected tissue was thus available for histological evaluation. However, the possible nonoptimal reliability of MRI findings in children further strengthens the concept that integration between anatomical and electroclinical information is a key point in the identification of appropriate candidates for surgery for juvenile TLE.
The issue of surgical treatment of TLE in children has been addressed in several previous studies. 3,5,6,8,13,19,25,29,30,34, 35, 39, 42, 43, 45, 49, 51 Nevertheless, comparison of data cannot be easily performed due to differences in the number of cases, patient age, selection criteria, presurgical evaluation, etiology of epilepsy, follow-up duration, and outcome measurement (Table 8 ). In particular, while scalp video-EEG is reserved to all cases in most series, the proportions of patients undergoing intracranial EEG and intraoperative electrocorticography considerably varies between different studies (0%-67% and 1%-100%, respectively). 13, 19 Regarding nuclear neuroimaging, the use of SPECT and PET has been reported in 6 5,25,30,42,43,49 and 7 3,5,25,30,35,42,51 studies in variable proportions of cases.
Previous studies have alluded to the wide range of preoperative approaches. One may expect that more complex preoperative investigations result in better patient selection and seizure outcomes, but this does not seem to be the case. In particular, the results of our study, with 85% of children in Engel Class I, compare favorably with those of larger series. However, we adopted an individualized approach aimed at optimizing the diagnostic yield of each investigation and at limiting the use of expensive tools. Indeed, we performed invasive EEG in only 3 patients (4%) with particularly challenging epilepsy; furthermore, 40% of our patients underwent surgery without ictal EEG recording, and in no case was electrocorticography, SPECT, or PET performed.
Tailored ATL was the procedure of choice for our patients. Previous results have suggested that in children with TLE, this approach provides more favorable results than other resection strategies aimed at limiting tissue removal, such as selective amygdalohippocampectomy. 8 One may postulate that available diagnostic tools are still unable to identify patients who may benefit from more selective procedures and those requiring ATL. On the other hand, there is evidence that TLE in children is associated with a substantial rate of dual or multiple pathologies that may be missed on MRI, as in several of our cases. 29, 35, 46 This may explain why a more extensive resection, which is likely to remove a larger amount of the often MRIoccult etiological substrate of epilepsy, has higher chances of resulting in seizure freedom. Nevertheless, careful presurgical selection helps identify those cases in which a simple neocortical lesionectomy may provide seizure control, 8 as in 4 of our cases. Postoperative major morbidity was limited to transient motor deficits observed in 3 patients. Apart from intracranial bleeding, which was excluded by CT scanning, transient hemiparesis may be explained by blood flow impairment due to manipulation-induced vasospasm of branches of the middle cerebral and/or the anterior choroid artery. This remains hypothetical, because no additional diagnostic investigation was performed.
Results of the neuropsychological evaluation indicate that, at least in the subset of children available for a formal cognitive assessment, a long-term improvement in cognitive performance may be expected in all the explored domains after TLE surgery. Possible effects of maturation on the evolution of some cognitive functions (4) see Table 3 see Table 3 85 * CD = cortical dysplasia; DP/MP = dual/multiple pathologies; gls = gliosis; Lx = lesionectomy; MEG = magnetoencephalography; ND = not detailed; NEO = temporal neocortical resection; NH = normal histology; NMD = neuronal migration disorder; PC = porencephalic cyst; selAH = selective amygdalohippocampectomy; T = tumor; TL = temporal lobectomy; VM = vascular malformation. † Only patients in Engel Classes I and II were included in this series. ‡ Untraceable cases with neuronal migration disorder or tumor+MTS.
(for example, phonemic and semantic fluency, naming, reading, writing, and story recall) may not be excluded. Nevertheless, we could not control this possible phenomenon, because an adequate group of pathological controls was not available. Moreover, owing to the small size of our sample, it was not possible to assess whether seizure outcome influenced long-term cognitive performance, but it is noteworthy that this subset of patients was not selected for seizure outcome. Furthermore, our neuropsychological results suggest that ATL, with removal of both mesial and neocortical structures, does not seem to interfere with the potential of postoperative cognitive improvement. Our findings confirm the results of a previous study in children with TLE treated by different resection strategies, 8 which suggested that ATL does not imply an increased risk of postoperative cognitive deficits compared with more selective resections. Further research on larger patient samples and a comparison with nonsurgical pathological controls is required to investigate the possible role of brain maturation on the postoperative evolution of some neuropsychological skills, as well as the actual effect of different surgical strategies on the long-term cognitive performance in children undergoing surgery for TLE.
The considerable number of variables correlated to seizure outcome is not surprising, as these have been found to significantly affect surgical results in several previous studies. 22, 31, 32, 47 Some of these variables may be at least in part interdependent (for example, neuroradiology and pathology), but-owing to our small sample size and to the small number of patients with recurrent seizures-we could not fit a model of multivariate logistic regression. Our study indicates that a significantly increased risk of seizure recurrence after surgery was correlated to a number of variables that are likely to reflect the existence of epileptogenic processes (psychomotor retardation, generalized seizures, and status epilepticus) and/or pathological substrates (MRI abnormalities extending outside the temporal lobe) involving also extratemporal areas. These factors should be taken into consideration in patient selection for epilepsy surgery.
Conclusions
Surgical management of TLE in children is a safe and effective treatment option and may provide excellent results for seizures. This may be achieved while avoiding invasiveness-related risks and expensive tests, provided scrupulous attention is paid to preoperative electroclinical data. This simplified approach is applicable also in centers with limited technological resources, enabling a larger proportion of children with TLE to benefit from a surgical option.
Disclosure
Dr. Cardinale is a consultant for Renishaw Mayfield and Medtronic Italia. The authors report no conflict of interest concerning the materials or methods used in this study or the findings specified in this paper.
Author contributions to the study and manuscript preparation include the following. Conception and design: Cossu, Miserocchi.
